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ABSTRACT 



A tree-based graphical user interface (GUI) creates and edits 
command sequences. The GUI simultaneously displays a 
tree structure and a list. The tree includes a sequence, which 
is the root node of the tree, at least one step branching from 
the sequence node, at least one device branching from each 
step node, and at least one command branching from each 
device node. When a step node of the tree is selected, the list 
displays devices that can be added to the step node. When a 
device node is selected, the list displays commands that can 
be added to the step. Items can be added or removed from 
the selected node. The steps, devices, and commands can be 
configured by selecting the corresponding node in the tree, 
and by selecting appropriate options on the screens. Opera- 
tions can be performed absent knowledge of the underlying 
code and command sequences. 

20 Claims, 6 Drawing Sheets 
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#! /usr/bin/ksh -x 2 

# File: Mttest_eot # 

# Description: This is a test script that tests device and driver # 

# functionality # 

# Arguments: argl = path tt>fectory used to create temporary test data # 

# arg2 = tape deVfc* fife U 

# Author: # 

# Created: # 

# # 

# Modified: # 

# # 

# Language: ksh script # 

# # 

# (C) Copyright 1 996, Hewlett-Packard, all rights reserved. # 

# START the testing here. 

echo "#################################### 
echo "STARTING $0 at Mate"' 

# Export various environment variables, 
export pid=$$ ^ 3 5 
export CP_OK=0 4 ^ 

export PRODUCT JTO=\./tools/mtinfo -i -d $ {DEVICE_FILE_NAME}b |grep -i PROD | 
awk'{print$3 } n 

# if an old Mttest Jmpdef file exists, remove it. 
if [ -f /tmp/Mttest_tmpdef.$$ ] j 

then — 6 

/bin/rm /tmp/Mttest_tmpdef.$$ I 
fi ' 

# Run the Mttest_bst_cl file which will create a temporary file containing 

# some essential environment information. —1 
../tests/Mttest_bst_cl SDATAPATH ${DEVICE_FILE_NAME}b L7 
/tmp/Mttest_tmpdef.$$ $EXIT_STATUS 2>/tmp/Mttest_tmpdef.$$ g| 

# Now invoke the newly created file. ^ 



fig. 1 
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TREE-BASED GRAPHICAL USER easily created and edited by a user, thereby eliminating the 

INTERFACE FOR CREATING AND EDITING need for the user to deal with text-based scripts and the 

MACHINE CONTROL SEQUENCES associated difficulties. The GUI simultaneously displays a 

tree structure and a list. The tree structure is comprised of a 

r™^r*«»^ * ^ ™™ ~ ™ r«™ 5 sequence, which is the root node of the tree structure, at least 

TECHNICAL FIELD OF THE INVENTION on q e step ' branching off of me xqnencc node> „ ^ one 

The present invention relates to a method and apparatus device branching off of each step node, and at least one 

for creating and editing machine control sequences via a command branching off of each device node. The list 

tree-based graphical user interface (GUI) system, which displays items that can be added to the tree structure. When 

eliminates the problems associated with using text-based 10 a step node of the tree structure is selected, the list displays 

scripts to create or edit machine control sequences. devices that can be added to the step node. When a device 

BACKGROUND OF THE INVENTION * se u lected ' l T he list .commands that can be 

added to the step. Items can be easily added to or removed 

In backup storage systems, such as those used for large from a selected node of the tree structure. Therefore, the 

servers, robotics are often employed to move tapes to and j 5 steps, devices and commands that comprise the machine 

from drives in order to store backup data from the servers on control sequences can be easily created and edited without 

the tapes. These backup storage systems are tested by requiring that the user understand the underlying code, 

issuing various machine control sequences that cause the {q accordancc ^ thc ferred cmbodiments if . 

robotics and drives to perform various operations and mea- seque nce node is selected by the user by, for example, 

sunng the results. Currently text-based scripts are used to 20 lacin me 0D ^ nodc and clkkin ^ kft mousc 

create the machine control sequences that are used to button, the list will display a list of steps. A step can be added 

perform these operations. In order to modify the machine to ^ trcc structurc b ^1^^ thc dcsired stcp m thc 

control sequences the text-based scripts must be modified. Ust ^ mcn by !Selecting aD ^V" button. In order to 

Both creating and modifying text-based scripts can be rcmovc a st from ^ ^ struchirc> ^ s{ [s ^ i hicd 

extremely difficult and time-consuming tasks due to the 25 and then a "REMOVE" button is selected. This action will 

cryptic nature of text-based scripts. causc tfae stq) aQd my devkes branching off of the 

An example of a portion of a text-based script written in s(ep m $ tneu - associated commands to be removed from the 
k shell is shown in FIG. 1. This particular script is used to ^ structure. If a step node is selected, the list will display 
test the functionality of a particular device and the device a j^t 0 f devices that can be added to the step in the tree 
driver. These types of scripts are normally created using a 30 structure. A device can be added by selecting the aforemen- 
word editor, and are written in a particular language that can UO ned "ADD" button. Devices can be deleted from a step by 
be interpreted by an interpreter designed to interpret scripts highlighting the device to be removed and by selecting the 
written in that language. The box 2 is a comment box that is aforementioned "REMOVE" button. If a device node is 
intended to provide certain information about the script, selected in the tree structure, a valid set of commands that 
such as details regarding the test it performs and the lan- 35 can be used with the device will be listed in the list, 
guage in which it was written (e.g., k shell, c shell and b Commands can then be added to the tree structure by using 
shell), for example. The lines 3, 4 and 5 perform exports on me "ADD" button in the aforementioned manner. Corn- 
certain environment variables that will be used by the script mands can be removed from the tree structure by using the 
in performing the test. The portion 6 of the script removes "REMOVE" button in the aforementioned manner, 
a particular temporary test file if one already exists and the 40 ^ devices and commands in me tree structure can 
portion 7 then creates a temporary test file that contains also be easily configured via the GUI. In accordance with the 
certain environment information that needs to be utilized by preferred embodimen(> a st device or command can be 
the script to perform the test. configured by selecting the corresponding node in the tree 

Although the comment box 2 and the comment lines (i.e., structure and by right -clicking the mouse button, which will 

the lines beginning with "#") provide information about the 45 causc a corrcsponding 8atcn to 5c dis pi ay cd. The user then 

script and the various functions it performs, ascertaining the selects the appropriate options in the screen to configure the 

overall purpose of the script and the functions associated step> devicc or command. 

with certain lines of the script are still difficult tasks. Often n c ^ r „ . . 

. . ... # , - . , . . Preferably, the GUI code, its associated user interaction 
times, he Person charged with the task of interpreting and bandIin ^ ^ ^ commands ^ make ^ 

understanding the senpt is not the same person who wrote 50 0 . 1A . /ATM *, . 

the scriot In this case these tasks mav be extremelv sequences are written in the JAVA™ programming language 

T11 • ■ • T\k I ! i y a T f fu so that the invention is platform independent and thus is 

challenging, requiring both that thc person understand the , . , • * * j • 1 j- 

language in which the script was written and have skill in ?° T .~ ? f f*" 

r. b . . ... . *. _ . . for example, UNIX workstations, personal computers (PCs), 

writing scripts written in that language^ Furthermore, scripts Macint0 £ h computers> hMldhe P ld compu / ag detices 
often call other scripts, which makes these tasks even more 55 _f\ . r & ■ 

difficult because the nerson mav need to also look at and a PP Lances » etc - 0ther programming languages can also be 

difficult, because the person may need to also look at and used for (hese ^ Preferably an object-oriented lan- 
understand the script that is called. Nevertheless, it is , c r 4 f ^ TTT , .; . A , 

common for persons other than the designer of a script to be f^] ' B ™* for . ,hc G ™ C ° dC ' ltS T T 

challenged with the tasks of reading and understanding the U0D , h * ndlm 8 and the eon,BUads lha, make U P ,he 

• . • j .j. 6 j-r •„ ,0 control sequences, 

script in order to use it, debug it, or modify it. 60 "* 

Accordingly, a need exists for way to create and/or °' hcr fcaturcs and advantages of the present invention 

modify machine control sequences that overcomes these Wl11 become apparent from the following discussion, draw- 

shortcomings. m S s and clauns ' 

SUMMARY OF THE INVENTION 65 BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention provides a tree-based graphical user FIG. 1 is a portion of a text-based script of the type used 
interface (GUI) that enables command sequences to be for machine control sequences. 
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FIG. 2 is a diagram illustrating a computer capable of them. Given the discussion and drawings provided herein, 

generating and displaying the tree-based GUI of the present those skilled in the art will understand the manner in which 

invention and of executing the associated GUI user interac- the tree -based GUI of the present invention could be imple- 

tion handling code. mcnted in the JAVA™ programming language or some other 

FIG. 3 is a diagram illustrating the tree-based GUI of the 5 language. The language used, whether it is the JAVA™ 

present invention and the manner in which it can be utilized programming language or some other language, preferably 

to create or edit machine control sequences. is an object-oriented language, so that the benefits associated 

FIG. 4 is a screen shot illustrating an example of an with object-oriented programming are incorporated into the 

implementation of the tree-based GUI of the present inven- present invention. 

tion shown in FIG. 3. 10 FIG. 3 is a diagram of the sequence editor of the GUI in 

FIG. 5 is a screen shot that is presented to the user when accordance with the preferred embodiment, which is the 

a step node of the tree-based GUI shown in FIG. 4 is selected initial screen displayed to the user. The block 35 is the 

by the user "JAVA™ List Control" (hereinafter "Jlist"), which com- 

FIG. 6 is' a screen shot that is presented to the user when „ J™* a If of ^ 1 ^onghK The items may be "Steps", 

a command node of the tree-base^ GUI shown in FIG. 4 is 15 ?™??' 0T "Commands" depending on which node m 

selected bv the user ^ e JAVA tree contr °l 36 (hereinafter "Jtree") is selected, 

y ' as will now be described. The Jtree 36 is a hierarchical tree 

DETAILED DESCRIPTION OF THE structure of sequences, steps, devices and commands, with 

INVENTION the sequence being at the root of the tree structure. Each of 

Theprescntinventionprovidesatrce-basedgrapUcalnser 20 *c blocks m the Jtrcc 36 can be view^ as nodes in the tree 

interface (GUI) that enables test programs to be set up at a structure ' ™ e Sequence Name 37 corresponds to the 

very high level. Furthermore, the GUI of the present inven- f c 1 U6nce * ta med ° r comprises at 

tion enables parameters used in the programs to be easily * e f °. ne f Pj " c \ ° f wmt * has , f *»* 0De devK * 

changed at a very high level in order tc .easily modify the test M belongmg to it Each device has at least one command 

programs. FIG. 2 is a block diagram illustrating a computer e on S m 6 0 1 • 

10, which corresponds to the apparatus of the present If me "Sequence Name" 37 is selected by we user by, for 

invention and which performs the methods of the present example, placing the cursor on that node and clicking the left 

invention, namely, generating the tree-based GUI and mouse button, the Jlist 35 will display a list of steps. A step 

executing the associated GUI user interaction handling code. can be added to the tree structure by highlighting the desired 

As shown in FIG. 2, the computer 10 executes GUI gen- step in the Jlist 35 and then selecting the "ADD" button 38. 

eration code 20 and the associated GUI user interaction In order to remove a step from the Jtree 36, the step, such as 

handling code 30 " Stc P r 39 > ® highlighted and then the "REMOVE" button 

When the computer 10 begins executing the GUI genera- 41 * selected. This action will cause the selected step and 

tion code 20, a tree-based GUI sequence editor (FIGS. 2 and 35 "V devi f » branchin S °* f *»**p and to associated 

3) is displayed on the display monitor 11 of the computer 10. commands to be. removed from ^ Jtree 36 Therefore, if 

When the computer 10 executes the GUI generation code 20, Step 1 is highbghted and the "REMOVE button 41 is 

GUI user interaction handling code 30 is also executed. The D u evice 1 and C ° m T?c ' ™ 

GUI user interaction handling code 30 responds to selections labeled ™*> numerals **, 44 and 45. 

made by a user in the GUI by performing operations, such 40 If a step node is selected, the Jlist 35 will display a list of 

as, for example, displaying a particular window of the GUI devices that can be added to the step in the Jtree 36. For 

on the display monitor U, configuring a device, or adding/ example, if "Device 2", which is labeled with numeral 46, 

altering a command of a particular sequence. All of the is selected, a list of devices that can be added to Step 1 will 

information needed to enable tests to be set up and executed be displayed in the Jlist 35. A device can be added by using 

using the GUI of the present invention may be stored in a 45 the "ADD" button 38 in the aforementioned manner, 

memory device (not shown) comprised by computer 10. Devices can be deleted from a step by highlighting the 

Alternatively, some or all of the needed information could devi « to bc rcmovcd and b ? using the "REMOVE" button 

be stored in a memory device 15 that functions as a library 10 ^ aforementioned manner. For example, removing 

or repository for command sequences and tests that have Dcvicc 2 wlU causc devicc and ^ commands 47 and 

previously been created, and environment variables used in so 48 ' which beloQ S t0 U ' to be removed from the Jtree 36 * 

the tests. In the latter case, the computer 10 would commu- If a device node is selected by, for example, clicking the 

nicate with the memory device 15 via a network 18, which left mouse button once, a valid set of commands that can be 

could be, for example, a local area network, a wide area used with the device will be listed in the Jlist 35. Commands 

network, the Internet, etc. This type of configuration would can then be added to the Jtree 36 by using the "ADD" button 

enable multiple users to create new command sequences at 55 38 i° tbe aforementioned manner. Commands can be 

their workstations by accessing previously created com- removed from the Jtree 36 by using the "REMOVE" button 

mand sequences over the network 18 that have been stored in the aforementioned manner. 

in the repository. Additionally, the newly created command FIG. 4 is a screen shot of an exemplary implementation of 
sequences could be stored in the repository memory device the tree-based GUI shown in FIG. 3. The device node 
15 so that the new sequences would be available for use by 60 labeled "Library 1 — AutoChanger" has been selected in the 
other users connected to the network 18. Jtree 36, thereby causing a valid list of commands for this 
Preferably, the tree-based GUI generation code and user device to be displayed in the Jlist 35. Step 1 in FIG. 4 is an 
interaction handling code 20 and 30, respectively, are writ- initialization step that initializes all of the devices belonging 
ten in the JAVA™ programming language to enable them to to the step, namely, an AutoChanger and tape drives 1 and 
platform independent. This enables the tree-based GUI to be 65 2. The other steps correspond to various operations per- 
used on different computers, handheld devices and appli- formed by the AutoChanger in conjunction with the drives, 
ances regardless of the operating system that is running on such as loading and unloading particular tapes onto and from 
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the drives. It can be seen that the sequence names, the device 
names and the commands are relatively easy to understand, 
which facilitates creating and editing command sequences. 

Further explanations can be obtained by clicking with the 
left mouse button on one of the structures in the Jtree 36 to s 
cause it to be highlighted and then clicking the right mouse 
button. These actions will cause a window to be displayed to 
the user that further describes the selected tree structure. For 
example, if applied to a step node, these actions would cause 
the screen 51 shown in FIG. 5 to be displayed to the user. 10 
The screen displays a name comment box 52 that can be 
used to type comments in that describe the step in detail. A 
name box 53 contains the name of the step. This window can 
also be used to further edit what a step does, i.e., to change 
the step without changing the device(s) or their command(s). 15 
For example, the user can select "Loop for Number of 
Iterations" to cause the step to loop for a number of 
iterations. The number of iterations is selected by clicking 
on the up or down buttons 55 and 56. 

Alternatively, the option "Loop until all Iterations Pass" 20 
could be selected to cause the step to be iterated until all 
operations associated with it pass, i.e., have been success- 
fully performed. Another option is to select "No Looping" so 
that the step is only performed once. Thus, levels of logic 
can be easily added without the user having to deal with lots 25 
of statements and parameters. Once the step properties have 
been set, the user clicks the "OK" button, which will cause 
the screen shown in FIG. 4 to once again be displayed. 

FIG. 6 illustrates a screen 61 that is displayed when the 3Q 
user highlights one of the commands in the Jtree 36 and then 
right-clicks. The name of the command is shown in the box 
62. This screen will vary depending on the command 
because different commands require different parameters. 
For example, some commands, such as a write command, 3S 
take data out, whereas some commands, such as the Inquiry 
command shown, take data in. Therefore, the window 
depicted has a "Data In" tab 64, which, if selected, will cause 
options to be displayed to the user indicating the types of 
data that can be selected for utilization in executing the 4Q 
command. The "Pass Conditions" tab 65, if selected, will 
cause options to be displayed that indicate the types of 
conditions that must be met for successful command execu- 
tion. The "Command Line" tab 66, if selected, provides the 
user with directly editing the command line. The screen 45 
shown 63 is the arguments screen, which enables the user to 
configure the arguments associated with the command. 

It can be seen from all of the above that the present 
invention enables machine control sequences to be easily 
created and modified at a high level without requiring that 50 
the user necessarily understand the underlying language of 
the code associated with the tree-based GUI or the object 
code that the selections made by the user correspond. Thus, 
the difficulties associated with text-based scripts are 
eliminated, which facilitates writing and understanding 55 
machine control sequences, even by persons other than the 
person who originally created them. 

The present invention has been described with reference 
to the preferred embodiments. However, it is not limited to 
these embodiments. For example, the screen shots provided 60 
herein demonstrate the manner in which the tree-based GUI 
of the present invention can be implemented, but do not 
represent the only way for implementing the tree-based GUI. 
Those skilled in the art will understand that the screens and 
the options displayed can be modified for a particular 65 
application domain. For example, the application domain 
discussed herein is backup storage system testing and the 
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screen shots have been designed to apply to this domain. 
Other application domains will require other types of 
screens and/or options, as will be understood by those 
skilled in the art. The tree-based GUI of the present inven- 
tion equally applies to various other application domains and 
the manner in which the GUI discussed herein can be 
applied, directly or through some modification, will be 
understood by those skilled in the art. It will be understood 
that the scope of the present invention includes all such 
applications and modifications. 
What is claimed is: 

1. An apparatus for generating a tree-based graphical user 
interface (GUI), the apparatus for generating the tree-based 
GUI capable of being used to create or edit machine control 
sequences, the apparatus comprising: 

a computer, the computer being programmed to execute 
GUI generation code and GUI user interaction handling 
code; 

a display device in communication with the computer, 
wherein when the computer executes the GUI genera- 
tion code, an item list and a tree structure are simulta- 
neously displayed on the display device, the tree struc- 
ture comprising a machine control sequence comprised 
of at least one step, wherein each step includes at least 
one device to be utilized in the step, the at least one 
device hierarchically differentiated within the tree 
structure from the at least one step, and at least one 
command to be executed in the step, the at least one 
command hierarchically differentiated within the tree 
structure from the at least one step and the at least one 
device, the item list displaying commands that can be 
added to the tree structure. 

2. The apparatus of claim 1, wherein when the GUI user 
interaction handling code is executed by the computer, 
interactions between a user and the tree-based GUI are 
processed by the computer, wherein when the at least one 
step in the tree structure is selected by a user, the item list 
displays a list of at least one device that can be added to the 
tree structure as an additional device to be utilized in the at 
least one step, and when a device in the tree structure is 
selected by a user, the item list displays a list of at least one 
command that can be added to the tree structure as an 
additional command to be executed in the at least one step. 

3. The apparatus of claim 2, wherein said at least one 
device is added to the tree structure when a user selects said 
at least one device from the item list, and wherein said at 
least one command is added to the tree structure when a user 
selects said at least one command from the item list. 

4. The apparatus of claim 3, wherein the GUI generation 
code and the GUI user interaction handling code are written 
in an object-oriented programming language. 

5. The apparatus of claim 4, wherein the object-oriented 
programming language is a JAVA™ programming language. 

6. The apparatus of claim 1, wherein the tree -based GUI 
causes information to be displayed on the display device in 
a windows environment, and wherein certain interactions 
between a user and the tree-based GUI causes certain 
windows to be displayed on the display device. 

7. The apparatus of claim 6, wherein one of said certain 
interactions causes an Edit Step Properties window to be 
displayed on the display device, the Edit Step Properties 
window providing options to a user to enable the user to 
configure properties to be associated with the step of the 
sequence. 

8. The apparatus of claim 7, wherein one of said proper- 
ties corresponds to a number of iterations of the step that is 
to be performed, one of said options provided in the Edit 
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Step Properties window enabling the user to select the 
number of iterations of the step that is to be performed. 

9. The apparatus of claim 6, wherein one of said certain 
interactions causes an Edit Command Arguments window to 
be displayed on the display device, the Edit Command 
Properties window providing options to a user to enable the 
user to configure properties to be associated with at least one 
command within the sequence. 

10. The apparatus of claim 3, wherein the user interaction 
handling code is designed to handle point-and-click actions 
taken by a user who uses a pointing device to control an 
on-screen cursor and to make selections displayed in the 
tree-based GUI, wherein the user causes said at least one 
device to be added to the tree structure by using the pointing 
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structure is selected by a user, the item list displays a list of 
at least one command that can be added to the tree structure 
as an additional command to be executed in the step. 

15. The method of claim 14, wherein said at least one 
device is added to the tree structure when a user selects said 
at least one device from the item list and selects a displayed 
add option, and wherein said at least one command is added 
to the tree structure when a user selects said at least one 
command from the item list and selects the displayed add 
option. 

16. The method of claim 15, wherein the GUI generation 
code and the GUI user interaction handling code are written 
in an object-oriented programming language. 

17. The method of claim 16, wherein the object-oriented 



device to select the step or device in the tree structure to 15 programming language is a JAVA™ programming language, 

thereby cause the item list to display said at least one device 18. A computer program for generating a tree-based 

or said at least one command, respectively. graphical user interface (GUI) and for handling interactions 

11. The apparatus of claim 10, wherein the user adds said between a user and the tree-based GUI when the tree-based 

at least one device to the tree structure by using the pointing GUI is displayed on a display device, the computer program 

device to select said at least one device from the item list and 20 enabling a user to interact with the tree-based GUI to create 



to select a displayed add option, and wherein the user adds 
said at least one command to the tree structure by using the 
pointing device to select said at least one command from the 
item list and to select the add option. 

12. The apparatus of claim 1, wherein the GUI user 25 
interaction handling code is designed to handle point-and- 
click actions taken by a user who uses a pointing device to 
control an on-screen cursor and to make selections in the 
displayed tree-based GUI, the GUI user interaction handling 
code providing the user with the ability to remove a step, 30 
device or command from the tree structure, wherein the user 
causes a step, device, or command to be removed from the 
tree structure by using the pointing device to select a step, 
device or command in the tree structure that the user wishes 

to remove and by selecting a displayed remove option. 

13. A method for creating and editing machine control 
sequences, the method comprising the steps of: 

generating a tree-based graphical user interface (GUI) in 
a computer, the tree-based GUI being capable of being 
used by a user to create or edit machine control 
sequences; and 

displaying the tree-based GUI on a display device in 
communication with the computer, the tree-based GUI 
including an item list and a tree structure that are 
simultaneously displayed on the display device, the tree 
structure comprising a machine control sequence, com- 
prising at least one step, wherein each step includes at 
least one device to be utilized in the step, the at least 
one device hierarchically differentiated within the tree 
structure from the at least one step, and at least one 
command to be executed in the step, the at least one 
command hierarchically differentiated within the tree 
structure from the at least one step and the at least one 
device, the item list illustrating commands that can be 
added to the tree structure. 

14. The method of claim 13, further comprising the step 
of executing GUI user interaction handling code in the 
computer that enables interactions between a user and the 
tree-based GUI to be detected and processed by the 
computer, wherein if a step in the tree structure is selected 
by a user, the item list displays a list of at least one device 
that can be added to the tree structure as an additional device 
to be utilized in the step, and when a device in the tree 
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or edit machine control sequences, the computer program 
being embodied on a computer-readable medium, the com- 
puter program comprising: 

a first code portion for generating the tree-based GUI and 
for causing the tree-based GUI to be displayed on the 
display device, the tree-based GUI including an item 
list and a tree structure that are simultaneously dis- 
played on the display device, the tree structure com- 
prising a machine control sequence, comprising at least 
one step, wherein each step includes at least one device 
to be utilized in the step, the at least one device 
hierarchically differentiated within the tree structure 
from the at least one step, and at least one command to 
be executed in the step, the at least one command 
hierarchically differentiated within the tree structure 
from the at least one step and the at least one device, the 
item list illustrating commands that can be added to the 
tree structure; and 
a second code portion for handling interactions between a 
user and the tree-based GUI. 

19. The computer program of claim 18, wherein when a 
step in the tree structure is selected by a user interacting with 
the tree-based GUI, the item list displays a list of at least one 
device that can be added to the tree structure as an additional 
device to be utilized in the step, and wherein when a device 
in the tree structure is selected by a user interacting with the 
tree-based GUI, the item list displays a list of at least one 
command that can be added to the tree structure as an 
additional command to be executed in the step. 

20. The computer program of claim 18, wherein when a 
user selects a step in the tree structure to be removed from 
the sequence, selection of a displayed remove option by the 
user will cause the step to be removed from the sequence, 
and wherein when a user selects a device in the tree structure 
to be removed from the sequence, selection of the displayed 
remove option by the user will cause the device to be 
removed from the sequence, and wherein when a user selects 
a command in the tree structure to be removed from the 
sequence, selection of the displayed remove option by the 
user will cause the command to be removed from the 
sequence. 
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